Abstract. Biliary papillomatosis is a rare benign tumor that possesses a high potential for malignant transformation, and is frequently misdiagnosed. In the present report, a case of biliary papillomatosis with malignant transformation in a 63-year-old female, with a 19-year history of cholelithiasis, is presented. The patient presented with right epigastric pain and magnetic resonance imaging revealed a diffuse mass in the right liver lobe, which extended through the common bile duct. Definitive preoperative diagnosis was unable to be established; however, following surgical resection of the tumor, a diagnosis of biliary papillomatosis with malignant transformation was confirmed by pathological examination. The patient was followed up seven months later and no recurrence was detected. A supplementary review of previously published literature is additionally presented.
Introduction
Biliary papillomatosis, or intraductal papillary neoplasm of the bile duct, is a rare disease of the biliary tract characterized by the distinctive papillary proliferation of bile duct epithelial cells (1) . The pathogenesis of biliary papillomatosis remains to be elucidated, however bile stasis and recurrent infection induced by hepatolithiasis or clonorchiasis likely contribute to the chronic inflammation and subsequent mucosal changes that lead to biliary papillomatosis (2) . Although it is histologically categorized as benign, biliary papillomatosis should be considered to be a premalignant lesion, due to the fact that malignant transformation has been observed in 35% of cases at the time of presentation or at subsequent follow-up (3) . As biliary papillomatosis is a relatively rare tumor, initial and differential diagnosis is complex, and management of the tumor is typically achieved by surgical resection. In the current case report, a single case of biliary papillomatosis with malignant transformation is presented. Informed consent was obtained from the patient.
Case report
A 63-year-old female presented with right epigastric pain, and was diagnosed with cholelithiasis at the People's Hospital of Gaozhou (Maoming, China) on October 5, 2013 due to existing medical history. The patient additionally complained of fatigue, however did not exhibit any loss of weight or appetite. Previously, imaging in another hospital had revealed a mass located in the intra-and extrahepatic biliary tree, with diffuse bile duct dilation and biliary sludge. The patient was admitted to the Department of General Surgery, Guangdong General Hospital (Guangzhou, China) for further examination and treatment on October 12, 2013. During the previous 19 years, the patient had undergone three associated surgeries in other hospitals: In 1995, the patient underwent cholecystectomy due to cholecystolithiasis. In 2002, a choledocholithotomy was performed for cholangiolithiasis, and in 2007, another choledocholithotomy was performed to treat recurring cholangiolithiasis. The patient did not exhibit any respiratory, cardiovascular or constitutional symptoms. Physical examination revealed normal vital signs and mild right epigastric tenderness to palpation.
Hematological examination revealed that routine blood test results were normal. Liver function tests revealed elevated γ-glutamyl transferase (101 U/l; normal range, <32) and slightly elevated alkaline phosphatase (170 U/l; normal range, <150). Aspartate aminotransferase, alanine aminotransferase and bilirubin levels were normal. Hypokalemia was observed in the patient. With regard to tumor markers, carcinoembryonic antigen was 7.24 ng/ml (normal range, <5), and the serum levels of certain tumor markers, including α-fetoprotein, carbohydrate antigen 19-9 and cancer antigen 125, were observed to be normal.
Abdominal ultrasonography revealed a hyperechoic mass, with an irregular surface and uneven boundary, located in the liver. Magnetic resonance imaging (MRI) and magnetic resonance cholangiopancreatography demonstrated distinct
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Preoperative diagnosis of the patient was not able to be established, however biliary papillomatosis and cholangiocarcinoma were considered during the differential diagnosis.
Surgical resection was performed on October 23, 2013. A right hepatectomy was performed by means of half liver vascular occlusion. The extrahepatic bile ducts were removed and the branch of the left hepatic duct was attached to a jejuna loop in a Roux-en-Y anastomosis. The resected specimen consisted of liver segments Ⅴ-Ⅷ and extrahepatic bile ducts. During gross inspection, the common hepatic duct appeared dilated and was occluded with a 35x25x15 mm pedunculated polypoid mass. In addition, the bile ducts of the liver were encased by a diffuse villous tumor (Fig. 2) . During microscopic examination, papillary hyperplasia with the cellular characteristics of high-grade dysplasia and marked nuclear pleomorphism was observed in the dilated intra-and extrahepatic bile ducts (Fig. 3) . Thus, a diagnosis of biliary papillomatosis with malignant transformation was confirmed. Following surgical resection of the tumor, the patient was followed up at seven months post surgery and no recurrence was reported. Biliary papillomatosis was initially described by Chappet in 1894 (4), and ~200 cases have since been described (5). Biliary papillomatosis characterized by intraductal papillary growth of biliary epithelia has been sporadically reported. This is a rare papillary or villous tumor that extends into the intraand/or extrahepatic biliary tree (2) . Biliary papillomatosis may demonstrate dysplastic changes, as well as progression to carcinoma in situ and invasive adenocarcinoma (6) . In addition, biliary papillomatosis is classified as one of two types, mucin-hypersecreting or non mucin-producing, depending on the presence or absence of mucin hypersecretion (7). Biliary papillomatosis is most frequently observed in middle-aged and elderly patients, possessing a male-to-female ratio of 2:1 (7). The primary clinical symptoms of biliary papillomatosis are obstructive jaundice, repeated episodes of abdominal pain and cholangitis (2, 7, 8) . In the present case, the patient presented with right epigastric pain without jaundice and cholangitis. When the bile duct is not completely obstructed by the tumor, the above significant principal clinical symptoms may not be observed. Therefore, biliary papillomatosis may also exist without inducing significant symptoms.
In addition, laboratory findings did not aid preoperative diagnosis, owing to the absence of specificity (8) . However, imaging modalities may be capable of providing more direct information. In the present case, ultrasound detection revealed dilated bile ducts and a hyperechoic mass, which was nonspecific. In computed tomography images, dilatation of intra-and extrahepatic bile ducts, as well as hypoattenuating intraductal soft-tissue masses, may be observed prior to and following administration of intravenous contrast material (9) . The lesions possess low signal intensity on T1-weighted images, appear slightly hyperintense on T2-weighted images under MRI and lack significant enhancement following gadolinium administration (10) .
Endoscopic retrograde cholangiopancreaticography (ERCP) demonstrates multiple filling defects and a dilated biliary tree with serrated irregularity of the bile duct wall (9, 11) . During ERCP, a standard bile duct biopsy and/or a brush biopsy may be performed, which may aid preoperative diagnosis. However, the availability of ERCP is restricted by the associated complications, including hemorrhage, cholangitis and pancreatitis (8) .
Due to the high risk of malignant transformation and the high rate of local recurrence of biliary papillomatosis, radical excision is typically the recommended treatment. When lesions are confined to a single hepatic lobe, as in the present case, partial hepatectomy is advocated (12) . For lesions dispersed over the entire surface of the liver, the sole potentially curative treatment is liver transplantation (13) . Curative surgical resection has been observed to result in a 5-year survival rate of up to 81% (7) . Increased length of follow-up periods may be required following surgical resection, as it is estimated that biliary papillomatosis may involve the two lobes of the liver in a third of cases (14) .
In conclusion, to the best of our knowledge, only a small number of cases of biliary papillomatosis have previously been reported. The present case supports the hypothesis that the progression from benign to malignant disease may follow the papilloma-carcinoma sequence (3). Although biliary papillomatosis is a rare disease, it requires increased attention due to its high malignant potential, particularly in patients with a history of cholelithiasis.
